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(54) ABRASION-RESISTANT COATING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating compsn. which can form a 
coating film excellent in resistances to abrasion and chemicals, adhesion to substrates, 
clarity, etc., by compounding a trifiinctional or higher polyacrylate with an imide 
(meth) acrylate. 

SOLUTION: This compsn. is prepd. by compounding a trifiinctional or higher 
polyacrylate having at least three, pref. 3-10, acrylic groups with 5-70 wt.% imide 

(meth)acrylate of the formula, optionally 0-40 wt.%, pref 0-30 wt.%, ethylenically if. . y n 

unsatd.compd., and optionally 0.1-10 wt.%, pref. 1-5 wt.%, photo initiator. The j^^Y^^v,. Hi. H 8 x Ji^ J 
compsn. is applied to a substrate, such as a plastic material, wood, metal, or paper, l , 
and is cured by heating or by the irradiation with an energy ray to form a coating film C 
with a thickness of 1-30 &mu;m, pref. 2-10 &mu;m, on the substrate. In the formula, Q 
R is H or methyl. This compsn. is excellent in shell life and can give a cured coating 
film hardly discolored. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the wear-resistant coating constituent 
suitable for the coating agent for ultraviolet-rays hardening type abrasion resistance plastics about a wear-resistant coating 
constituent. 
[0002] 

[Description of the Prior Art] Although a commercial scene has many goods which used various plastics, for example, a 
polycarbonate, a polymethylmethacrylate, polystyrene, a styrene-methylmethacrylate copolymer, a polyvinyl chloride, 
polyester, etc., generally painting a wear-resistant coating agent is performed from these material being comparatively soft 
and it being lacking in abrasion resistance. Also in the wear-resistant coating agent, the ultraviolet-rays hardening type coating 
agent has spread from excelling in appearance, energy saving, etc., and various kinds of coating agents are proposed. For 
example, JP,56-59878,A etc. can be mentioned. 
[0003] 

[Problem(s) to be Solved by the Invention] Being proposed by JP,56-59878,A is characterized by including N 
vinylpyrrolidone in the constituent, and it is excellent in a degree of hardness, a cure rate, adhesion, etc. However, when N 
vinylpyrrolidone is used, a shelf life is short, and it is easy to color a hardened material, and is a problem practically. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, as a result of inquiring wholeheartedly, this 
invention persons had the high degree of hardness, and cure rate was quick, it excelled in adhesion, and coloring of a 
hardened material succeeded in offering a few wear-resistant coating constituent, and completed this invention. That is, this 
invention is the polyacrylate (A) and general formula (1) beyond (1)3 organic functions. 
[0005] 
[Formula 2] 

a\ H 2 H, ? ? 
^-C-C-O-C-C^CHa 

° d) 

[0006] (-- R expresses a hydrogen atom or a methyl group among a formula The wear-resistant coating constituent made into 
including [ the imide (meta) acrylate (B) expressed with) ] ******, a constituent given [ containing (2) photopolymerization 
initiator (C) ] in (1), and (3) imide (meta) acrylate (B) are related with the constituent of (1) which exists at 70 % of the 
weight or 5 - (2) publication of all constituents in a constituent. 
[0007] 

[Embodiments of the Invention] In this invention, the polyacrylate (A) of three or more organic functions is used. As an 
operating rate of a polyacrylate (A), 30 - 95 % of the weight is 50 - 90 % of the weight desirable especially preferably in a 
wear-resistant coating constituent. 

[0008] The polyacrylate (A) of three or more organic functions is a compound which has three or more acrylic machines in a 
molecule, a desirable acrylic - the bases are 3-10 As the example of representation, for example Trimethylolpropane 
triacrylate, Trimethylol-propane monochrome or polypropylene POKISHITORJ acrylate, Trimethylol-propane monochrome 
or polyethoxy triacrylate, a pentaerythritol thoria chestnut rate, A tris (2-acryloyloxyethyl) isocyanate, JI (2-acryloyloxyethyl) 
isocyanurate, Pentaerythritol tetraacrylate, pentaerythritol monochrome, or poly propoxy tetraacrylate, Pentaerythritol 
monochrome or poly ethoxy tetraacrylate, ditrimethylolpropanetetraacrylate, Dipentaerythritol pentaacrylate, dipentaerythritol 
hexaacrylate, Dipentaerythritol monochrome or poly ethoxy hexa acrylate, dipentaerythritol monochrome or poly propoxy 
hexa acrylate, dipentaerythritol monochrome, or poly hexano RIDOHEKISA acrylate is raised. Moreover, the reactant of a 
pentaerythritol thoria chestnut rate, dipentaerythritol pentaacrylate, and organic diisocyanate etc. can be mentioned. As 
organic diisocyanate, tolylene diisocyanate, isophorone diisocyanate, hexamethylene di-isocyanate, trimethyl hexamethylene 
di-isocyanate, xylylene diisocyanate, etc. are raised, for example. 
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[0009] Imide (meta) acrylate (B) is used in this invention. As imide (meta) acrylate (B), the compound (the Toagosei make, 
ARONIKKUSU TO-1429) whose R is a hydrogen atom, the compound whose R is a methyl group can be raised, for example 
in a general formula (1). 

[0010] You may use various ethylene nature unsaturated compounds for the constituent of this invention as components other 
than (A) and the (B) component. As an example of representation of an ethylene nature unsaturated compound, 
tetrahydrofiirfuryl (meth)acrylate, Carbitol (meta) acrylate, acryloyl morpholine, N-vinyl caprolactam, Phenoxy ethyl (meta) 
acrylate, isobornyl (meta) acrylate, Tricyclodecane (meta) acrylate, tripropylene GURIKORUJI (meta) acrylate, Polyethylene 
GURIKORUJI (meta) acrylate, tricyclodecane JIMECHIRORUJI (meta) acrylate, Hydroxy pivalate neopentyl GURIKORUJI 
(meta) acrylate, Bisphenol A poly ETOKISHIJI (meta) acrylate, 1, 9-nonane JIORUJI (meta) acrylate, polyester TERUJI 
(meta) acrylate, bisphenol A EPOKISHIJI (meta) acrylate, etc. can be mentioned. These ethylene nature unsaturated 
compound can carry out mixed use of one sort or two sorts or more of compounds at an arbitrary rate if needed. The amount 
of the ethylene nature unsaturated compound used has 0 - 40 desirable % of the weight among a constituent, and especially its 
0 - 30 % of the weight is desirable. These ethylene nature unsaturated compound can come to hand from a commercial scene 
easily. 

[001 1] The constituent of this invention can be hardened by the well-known method. For example, it can harden by ultraviolet 
rays. In hardening by ultraviolet rays, it is necessary to use a photopolymerization initiator (C). Although you may be a 
photopolymerization initiator like a well-known throat as a photopolymerization initiator, the good thing of the storage 
stability after combination is required. As such a photopolymerization initiator, for example Benzoin ethyl ether, Benzoin 
alkyl ether, such as benzoin isobutyl ether and the benzoin propyl ether Acetophenones, such as 2 and 2-diethoxy 
acetophenone, the 4-phenoxy -2, and 2-dichloro acetophenone 2-hydroxy-2-methylpropiohenone and 

4'-isopropyl-2-hydroxy-2-methylpropiohenone, Propiophenone, such as 4'-dodecyl-2-hydroxy-2-methylpropiohenone a benzyl 
dimethyl ketal and a 1 -hydroxy cyclohexyl phenyl ketone (the product made from Ciba-Geigy --) IRUGAKYUA 184, 
benzophenone, 4-benzoyl-4'-methyl diphenyl sulfide, 2 and 4, and 6-trimethyl benzoyl diphenylphosphine oxide etc. is raised. 
As a desirable thing, a 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy-2-methylpropiohenone, etc. are raised especially. 
These photopolymerization initiator does not care about it, either, even if a kind also carries out mixed use at a rate arbitrary 
two or more sorts. 

[0012] When a photopolymerization initiator (C) needs to be used, usually, the amount used is 0.1 - 10% of the weight of a 
constituent, and is 1 - 5 % of the weight preferably. 

[0013] The constituent of this invention may add a solvent, a non-reactive polymer resin, and various additives by request. 
There is no limit especially as a solvent, for example, isopropyl alcohol, a methyl ethyl ketone, ethyl acetate, butyl acetate, 
toluene, a xylene, etc. can be mentioned. Moreover, as a non-reactive polymer resin, polyester resin, an alkyd resin, phenol 
resin, a polyurethane elastomer, acrylic polymer, styrene content polymer, an epoxy resin, etc. can be mentioned. Moreover, a 
leveling agent, a defoaming agent, a silane coupling agent, an antioxidant, an ultraviolet ray absorbent, a light stabilizer, a 
polymerization inhibitor, a coloring agent, an inorganic bulking agent, etc. can be mentioned as various additives. 
[0014] The constituent of this invention can be prepared by accepting (A) and (B), and the need, mixing a 
photopolymerization initiator (C), various ethylene nature unsaturated compounds and a solvent, a non-reactive polymer resin, 
and various additives, and carrying out the heating dissolution. 

[0015] The wear-resistant coating constituent of this invention gives many properties, such as outstanding abrasion resistance, 
chemical resistance, adhesion, and transparency, by applying to a base-material front face and stiffening it. As a base material, 
the various base materials made from plastics are raised, for example. Especially for application of coating, a polycarbonate, 
polystyrene, methyl methacrylate, Coating and the various configurations of a plastic lens which consist of material like a 
styrene-methylmethacrylate copolymer and allyl-compound diethylene glycol carbonate, Sheet-like plastic material, for 
example, polypropylene, polyethylene, A polyvinyl chloride, a polycarbonate, a polyethylene terephthalate, It can be used 
suitable to coat a polybutylene terephthalate, polystyrene, a polymethylmethacrylate, a polyamide (nylon), the poly methyl 
pentene, polyether sulphone, etc. As a base material, it is applicable to a tree, a metal, a stone, paper, etc. besides these plastic 
SUTCHIKU. 

[0016] What is necessary is to carry out the coat of the thin film of this wear-resistant coating constituent on a base material 
with the conventional technology, such as a dipping process, the spin coat method, a spray coating method, a flow-coating 
method, gravure, and a roller-coating method, to irradiate energy lines, such as heating or ultraviolet rays, and just to stiffen 
this thin film, in order to coat a base material using the wear-resistant coating constituent of this invention. The thickness of 
the thin film after hardening has 1-30-micrometer preferably good about 2-10 micrometers. 
[0017] 

[Example] Hereafter, an example explains this invention concretely. In addition, the section in an example is the weight 
section. 

According to the combination composition (a numeric value is the weight section.) shown in examples 1-3, the example 1 of 
comparison, and two table 1, each component was mixed, it dissolved and the wear-resistant coating constituent was prepared. 
They are 50 mJ/cm2 in the position of 8cm under the light source which applied the obtained constituent with a roll on the 
polyvinyl chloride resin with a thickness of 1mm (about 5micro in thickness), and subsequently allotted the high pressure 
mercury vapor lamp (lamp output 2kw) in parallel. It irradiated, and it was made to harden (conveyer speed 5 m/min), and the 
test piece was obtained. The degree was examined about this test piece and the prepared wear-resistant coating constituent. A 
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result is shown in Table 1 . 

[0018] Abrasion resistance: The test piece was rubbed lightly and the steel wool of #000 estimated it. 
O .... A blemish hardly sticks. 
** .... A blemish sticks a little, 
x .... A blemish sticks remarkably. 

Adhesion: The cross-cut-Scotch tape peel test was performed for the test piece. 
O .... The chip of an ablation eye and an eye is not produced at all, either. 
** .... The chip of an eye is seen a little, 
x .... The chip of an ablation eye and an eye arose. 

Coloring nature: The test piece and the polyvinyl chloride resin board (blank) which has not been processed were placed on 
white paper, and it compared and gazed at both. 

Shelf life: The state after one-month neglect was observed for the prepared wear-resistant coating constituent at 40 degrees C. 

O .... It is completely normal. 

** .... It is coloring or thickening a little. 

x .... Coloring is severe, and is thickening or gelling. 

[0019] 

[Table 1] 

Table [ ] 1 . An example The example of comparison 12 3 1 2KAYARAD(s) DPHA *1 40 40 pentaerythritol tetraacrylate 30 
50 50 pentaerythritol thoria chestnut rate 35 TORIMECHIRORUTORI acrylate 25 25KAYARAD(s) MANDA*25 10 5 imide 
acrylate *330 30 50 N vinylpyrrolidone 30 501-hydroxy cyclohexyl phenyl ketone 5 5 5 5 5p-methoxy phenol 

(polymerization inhibitor) 0.05 0.05 0.05 0.05 0.05 Abrasion resistance O O ** O ** adhesion O 

OOOO coloring nature OO Ox x shelf-life O O O x x. [0020] Notes * 1 KAYARAD DPHA: The Nippon Kayaku Co., Ltd. 
make, dipentaerythritol PENTA, and hexa acrylate mixture. 

*2 KAYARAD MANDA: The Nippon Kayaku Co., Ltd. make, hydroxypivalate neopentylglycol acrylate. 

*3 Imido acrylate : ARONIKKUSU TO- 1429 (compound whose R is a hydrogen atom in the product made from Toagosei 

Chemical industry, and the above-mentioned formula (1)). 

[0021] The constituent of this invention is excellent in the shelf life, and the hardened material is excellent in abrasion 
resistance and adhesion, and has little coloring of a hardened material so that clearly from the evaluation result of Table 1. 
[0022] 

[Effect of the Invention] The wear-resistant coating constituent of this invention is excellent in a shelf life, and the hardened 
material has a high degree of hardness, is excellent in adhesion, it has little coloring of a hardened material and fits the 
ultraviolet-rays hardenability abrasion resistance coating constituent for plastics especially. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The polyacrylate (A) and general formula (1) of three or more organic functions 

[Formula 1] 
o 

^-C-C-O-C-C^CHa 
ft 

° (D 

(-- R expresses a hydrogen atom or a methyl group among a formula Wear-resistant coating constituent characterized by 
including the imide (meta) acrylate (B) expressed with). 

[Claim 2] The constituent containing a photopolymerization initiator (C) according to claim 1. 

[Claim 3] The constituent according to claim 1 or 2 with which 5 - 70 % of the weight (B) of imide (meta) acrylate exists in a 
constituent. 


[Translation done,] 


6/23/031:29 PM 


09)B*mtffilT (J P) (12) & i|gp §^ & ^ (A) (llWfHHHaWS^ 

4*^2000-53888 
(P2000 -53888A) 

(43)^WB ¥)£l2*E2fl22B(2000.2.22) 

cDinta' mim fi f-n-r(##> 

CO 9D 4/02 C0 9D 4/02 4 JO 38 

5/00 5/00 C 


(2i>m»## 


(7DUHA 000004086 




(22)fflBB 

¥dclO¥ 8JJ10B (1996. & 10) 

30K»=P«fflKS±a 1 TB 11# 2 ^ 






mssm^m^4 -6-32 



F^-A(#*) 4J038 0G141 CG142 CH061 CH062 



CH131 CH132 CH141 CH142 



OI171 CH172 CH191 C&192 



FAD91 FA092 JA29 JA33 



J001 JC26 KA03 NA11 PA17 



PC08 


(54) wwvzm wmmn-7-4>im&m 


(57) imm 

mm] ttmsm&nti. mmt. w®m<,® 

IM&^m 3%imk<r)#VT?VU-h (A) fc- 
JE^( 1) 

N-C-C-0-C-C=CHa 

n 

0 (D 


(2) 


^2000-53888 


immi 3««aji«sKyr^yi/-h (a) t- 
uni] 


[0005] 
[fc2] 


o n 


VS-C^O-C-C=CH2 

(1) 


(3t4». RJ±*3&M?XJi*^«£fH-. ) ?$k$ti 

s^sf u*) r^'ju-h (b> z^tsztzmi 

im$m ] 3t«£§iKftw ( c > *«r*-6n#i i si 
mmm. 

im$m3] -av u?) r^uu-b (b) 
5~7 oaM%#ffitsig^a i ^^i2a««o 


[0001] 
[0002] 

*-K #y;**/M*?y^-K tfyxf-i^ * 
HS^-f^^ ^x^/Mf-^KSfi 

**'JH#li*3;h."0**. tfjxlf. &PS5 6-5 9 8 
7 8^8Wf6«*<T-#S. 
[0003] 

i%m#fflkL* o t^mmi mms e - 5 9 8 7 
8^rs&3*vo>i,<ojiN-fcr^ • toy 

• toy Y>z®.m-tti'*)V774 7tm<. wt 

[0004] 

imxvTfvis-b (a) tHRsun 


a«\ * Hi f 9 
^-0-0-0-0-0=0^ 


(1) 


[0006] R(i*^S^XJi^^^Sr^ 
10 -f. ) TX3*it4 5K T?VU-b (B) Sr 

(2)3ta^^l(C) (l)ffi«cDfflj£ 

(3) 4$k rtvis-b ( b ) &m®» 
wz$®!$to<r)5~~7 omm%x-i?&tz> < i ) ttiit 

[0 007] 

yu-h (a) ^ffiffl-rs. *yr?yw-h (a) </> 

20 0~9 5M%;!TOL<. Efc#lfcL<Ji5 0~9 0 

[0008] 3WH2Urf>#y7*yw-MA)l±. 
iHP4>tr^y;P«5r3-3tUi*-r*-fb^UT-*S. # 
4U^yyk3HW4. 3~10-Ci>S. -eottSWi 
LTli, fcf b y ^ fo^7n^y h y y 
h ; h y ;* ^-o-^Tnmy^ y XfcfcKy ro^yf 

y y u- h . h y .x^o-^To^yt /xji*y 
xh^^h»jr?yp-h. ^y:?xyxy h-/i^y 
r?yw-K byx (2-r^yn-f;p^vx^- 

)V) A Vv-TJri'-K ^y^xyxy h-^rh5T 

?yv-K ^y^xyxy b-Ji*:SXit#V7nx 
•• ^rt^r^yi'-K ^y?xyxy wi^/x 
li^yxh^fi/xh^r^yi'-h. y*hy.x^-n-^ 
7aKyf h 57? y u- k ^y *x »j x y h-^ 

«&9T9 'J h . ^V^x y X y b -^^-9T 

^ y h „ ^y^xij x y h-;i^tyx«^y x h 
*\/*<&tT9 Vls-b. yxy^iy x y h-;i^ey 
x<i# y rn^ v"\^-9-t^ y u- h . ^y *x y 
40 xy h-^yxiisKy^^y y y^vt? y 
Mf^fttf^iis. ^y^x'jxy b-tubor 
^yv-h-^^y^xyxy h-^y^r^yi'- 

^yy7*-h. -fy*nyyMyj/7*-h. ^ 

[000 9]*l6HBTJi. 'TSH T7VU-b 
50 (B) JffiffltS. >f $H W)7^'JWh (B) 


(3) 


^2000-53888 


t ix&. mm-ti&t ( i ) izt5^TRtf*.mm?? 

4 2 9) *R#*1-ll&Tt>i>tt&m&$>lf ttf 
l0 0 1Q]*ftWms8MllZ^ (A)&tf(B)(£ 
fflLTi>J:V\ xf-uytt^teltHb^of^lt IX 

Oy. N-t'^7D5?^A, 7iyJf-i/lf;l, 10 
-K M)y?nf*y T?yv-K hU7- 

e^N'y yg^^yf-n^y a-^i/ ( * 9 ) y u 

u-K l, 9-y^->^-^ u?) r^yu- 
K #yxx7*s;<j<?) r^yw-K t'^7xy 
-Mx^yy (x?)t?»i>- hmzm?& Zt 20 

tx i sxii 2mjLL<Dit&mi&m(om£T'M£tm 

?&Z k&TZ h , ^Uy^mHt-^cry&mM. 

mm*. o~4om*%##*L<. o~3oa 
mxtmznt u>. dfttx^uytt^fii^Hfc^ 

[ooii] *%wmmwj&miimzz. m^tt 

tmizz&mtcoiirSizi^ tmsmm (c> *®m 
tzmmz. m^mmtix^. >j&mz<»si 30 

<o^mmmtii>. zcon&m&mmtLx 

ii. MUf. OV4 yx?-;px~ r/k OV-i >4 
y/f^i-f ;k ^y>Af yroe^x-f-^^rt'co 

W VT/Mf/PX-T/WIL 2, 2-yXh*y7 
■feh^x/y, 4* -7x/^y-2, 2-y?OD7 

-2-^^70^71/^ 4' — fV7*Otr;P- 
2-b Ko^y-2-^f^7De*7xyy. 4" - 
Hr>-;P-2-h KD^x-2-^f-;P7'nbr^-7xy 40 
yfrf^TPfc-^x/yg. "CyS^io*?-/^*- 
/k l-hKDdfj^v^n^^7xx;Uirhy (f- 
>* #4*-imm. ^;Wx7-l84) , <y 
V7xyy, 4-<y/-frt'-4' -^f^x-^ 
^7 r-fK. 2. 4, 6-hyj* ?-/l^y V>f ;i^*7 
xx;m7^«t-f MMfeH'6*ift. 
U^tOirLTUU l-th'DJfyy^n^y^7x 
-'I'thX 2-t Ko^v-2-^^;Proh-3j-7x 
yy3WS>»fS>*l£. £*l4>. 3KS^^]IS. -a? 


t o.o 1 2 ] 3ea^«*j ( c > im-t&m#i>& 
tcommz. m%. mwvDo. l-ioaa 

%Xh*). *f^L<«l-5M*%T'**. 

[0013] ^j^a^i. srst j: im.# 
%m&m#^mm. &wmmzmixi>x<,\ mmt 
ix\imzwm*< . mnu vrwvrtva-iv. 

*+)\,3L+)V>rYy^ B«x*7k mgi7+iv. h^x 

y. *isuym£mif&zt&X'£&. x. #%mnb 
fl§. 7xy-^ji. tfy^i^yx^xh-?-. 

#a»^tLT. i^y 
mpk ^7^>y7-y>-^ v mm&m. 
mmrnm. m^m. msmm. »&m. 
mm$m?6z.tirx'$2>. 
[ o o 1 4 ] *m\<rim$mt (a)rv(b) . <m 
izf&txmiMmi ( c ) ^m^(o^uy^mnt 

[ooi5] ^mcommma-T- < ynMmt. 

tih . 3-x y^fOJSffltJi^t^y ^-.if*- h . 
.■Kyxf-^y. ^^;^^^yv-h, x^-i^y^^ 

- hoi ^ ^ttft^^^rST^Xf-y ^ |/>-X<03-f 

4 yrfmtvyjmK. is-v#.<?rrjx+«>9m\. m 
Hixvrwxsy^ ^yx^-^y. ^ys-fbt*x;K 
^y^r-^-b. ^yx^-pyTV7^u-h, ^y 
7^>-rW7^v-h s ^y^f-uy, siry^fvkx 
^^yp-h. jjfyrsH (^o» , ^y^^i^. 
yxytJi^yx— ^x^*y#^3-x^ 

tit>ryx yi~?fflmizi>. ^ 5. tmizi> 

[0016] *5gBBc7)i»e«ttrj-^^ yym&m*®. 
mtxmi^-T^yy^-tut. muzmtzm. 

KT®mm&vxi~7-mv&gcrm8ffiX'm±iz 
mimm^^-T lyrmmnmm-z-hL. 

"ftfltfil^. ^ft^SffiO«$«l~3 0/zm. if^ 

L<Ji2~l O^mg^'iV^ 

[0017] 

zmmis. mmi. 2 


(4) 


^2000-53888 


T'iSffi*tS*T (?>-Tifc>J2 kw) iSrWfcEUfepiaS 
T8cm<OfliT50mJ/cm 2 BSStLT (3 XT 
xe-H5m/m i n ) ^StfTiSiltf- 

[0018] H8f§1t : SSI*** # 0 0 OO*^-;^ 

A - - ■ -^>«*iO<. 
X • - • gL<&#o<. 


10 


*o- ■ - mm. i<oxttt,^<4t=3:v\ 
a • • • • ^fk b«*:»w*6*i*; 

x • • • USB. B«>»tt*flitfc. 
fc. 

a • • • • =s=f x m&xim&Lx^z. 

[0019] 

[*1] 


mm 



1 

2 

3 

1 

2 

KAYARAD DPHA *1 

40 



40 










30 

50 


50 

*W*xyxy 








35 




h y ^f-o-;u h y y h 

2 5 



25 


KAYARAD MAND A* 2 

5 

10 


5 



30 

30 

50 



N-b'^trny h> 




30 

50 








5 

5 

5 

5 

5 







(M^jJJ'J) 

0.05 

0.05 

0.05 

0.05 

0.05 


O 

o 

A 

O 

A 


O 

o 

O 

O 

O 


O 

o 

O 

X 

X 


o 

o 

o 

X 

X 


[0020]&)*1 KAYARAD DPHA : B 
(1*) SL y^x'JX'J h-A^y^&t^ 

*2 KAYARAD MANDA : B*flJI(ft) 

SL hHo^^t^yvR^^yf-^y 3-/1^*7 40 

?yi^-K 

*3 4 SHT^yP—h : Ta^.y^XTO-142 
9 (JKffi^J&^im (tt) «, -UBsS ( 1 ) fcfc^T 
R*»**^S^"CJ»S-fc^B5) . 58 


[00211^1 Vftmrngfi^W^iM:* d *?£ 
[0022] 


